A new type of antimetastatic peptide derived from fibronectin.
We found previously that fibronectin (FN) has a cryptic functional site (YTIYVIAL sequence within the 14th type III repeat) opposing cell adhesion to extracellular matrix. A 22-mer FN peptide containing this site, termed FNIII14, inhibits beta1 integrin-mediated adhesion without binding to integrins. The present study shows that FNIII14 has the potential to prevent lymphoma cell metastasis. Antimetastatic effect of FNIII14 has been evaluated through in vitro or in vivo experiments. FNIII14 inhibited the integrin alpha4beta1-mediated B lymphoma Ramos cell adhesion to VCAM-1 on venule endothelial cells, as well as to FN. Murine T lymphoma L5178Y-ML25 cells, which are known to metastasize to liver and spleen, preferentially adhered to vitronectin (VN) and migrated toward VN concentration gradients. FNIII14 abrogated both the integrin alphavbeta3-mediated adhesion and migration of L5178Y-ML25 cells. Inhibition of the alphavbeta3mediated L5178Y-ML25 cell adhesion by FNIII14 was reversed by phenylarsine oxide, a protein tyrosine phosphatase inhibitor. In addition, FNIII14 abrogated the VN-stimulated tyrosine phosphorylation of intracellular signaling proteins, including focal adhesion kinase (p125(FAK)) and paxillin, suggesting that such a diversity of FNIII14 effects might be because of the negative regulation of p125(FAK) and paxillin tyrosine phosphorylation, which has been involved in adhesion signals transduced by different integrins. The in vivo experiment using a murine metastasis model showed that FNIII14 would inhibit liver and spleen metastases of L5178Y-ML25 cells at a dose much lower than that of RGDS. FNIII14 might be applicable as a new type of antimetastatic agent distinct from integrin-binding peptides.